SIEMENS 


1 


M x 4-Bit Dynamic RAM 


Low Power 1 M x 4-Bit Dynamic RAM 


Advanced Information 


1 048 576 words by 4-bit organization 
0 to 70 °C operating temperature 


Fast access and cycle time 
RAS access time: 
60 ns (-60 version) 
70 ns (-70 version) 
80 ns (-80 version) 
CAS access time: 
20 ns 

Cycle time: 

110 ns (-60 version) 
130 ns (-70 version) 
150 ns (-80 version) 


Fast page mode cycle time 
45 ns (-60 version) 
45 ns (-70 version) 
50 ns (-80 version) 


HYB 514400BJ/BT-60/-70/-80 
HYB 514400BJL/BTL-60/-70/-80 


@ Single + 5 V (+ 10 %) supply with a built-in V,, generator 


@ Low power dissipation 


max. 605 mW active (-60 version) 
max. 550 mW active (-70 version) 
max. 468 mW active (-80 version) 


Standby power dissipation: 
11 mW standby standby (TTL) 
5.5 mW max.standby (CMOS) 


1.1 mW max.standby (CMOS) for Low Power Version 


@ Quiput unlatched at cycle end allows two-dimensional chip selection 


Read, write, read-modify write, CAS-before-RAS refresh, RAS-only refresh, hidden refresh, fast 


page mode capability and test mode capability 
All inputs and outputs TTL-compatible 
1024 refresh cycles / 16 ms 


1024 refresh cycles / 128 ms Low Power Version only 
Plastic Packages: P-SOJ-26/20-5 and P-TSOPI-26/20-1 with 300 mil width 
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Ss HYB 514400BJ/BJL/BT/BTL-60/-70/-80 
SIEMEN 1M x 4-DRAM 


The HYB 514400B is the new generation dynamic RAM organized as 1 048 576 words by 4-bit. The 
HYB 514400B utilizes CMOS silicon gate process as well as advances circuit techniques to provide 
wide operation margins, both internaily and for the system user. Multiplexed address inputs permit 
the HYB 514400B to be packed in a standard plastic P-SOPJ-26/20 or P-TSOPII-26/20 package. 
This package size provides high system bit densities and is compatible with commonly used 
automatic testing and insertion equipment. System oriented feature include single + 5 V (+ 10 %) 
power supply, direct interfacing with high performance logic device families such as Schottky TTL. 


Ordering Information 


Type Ordering Code Package Descriptions 
HYB 514400BJ-60 Q67100-Q756 P-SOJ-26/20-5 DRAM 

(access time 60 ns) 
HYB 514400BJ-70 Q67100-Q757 P-SOJ-26/20-5 DRAM 

(access time 70 ns) 
HYB 514400BJ-80 Q67100-Q758 P-SOJ-26/20-5 DRAM 

(access time 80 ns) 
HYB 514400BJL-60 on request P-SOJ-26/20-5 DRAM 

(access time 60 ns) 
HYB 514400BJL-70 Q67100-Q762 P-SOJ-26/20-5 DRAM 

(access time 70 ns) 
HYB 514400BJL-80 Q67100-Q764 P-SOJ-26/20-5 DRAM 

(access time 80 ns) 
HYB 514400BT-60 Q67100-Q749 P-TSOPII-26/20-1 DRAM 

(access time 60 ns) 
HYB 514400BT-70 Q67100-Q750 P-TSOPII-26/20-1 DRAM 

(access time 70 ns) 
HYB 514400BT-80 Q67100-Q751 P-TSOPH-26/20-1 DRAM 

(access time 80 ns) 
HYB 514400BTL-60 on request P-TSOPII-26/20-1 DRAM 

(access time 60 ns) 
HYB 514400BTL-70 on request P-TSOPH-26/20-1 DRAM 

(access time 70 ns) 
HYB 514400BTL-80 on request P-TSOPII-26/20-1 DRAM 

(access time 80 ns) 
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80 
1M x 4-DRAM 


; 
P-SOJ-26/20-5 


P-TSOPII-26/20-1 
2 ———— 
101 C1 2610 Ks 
102 (42 250) 104 
WRITE (43 247) 103 
RAS C4 231 CAS 
Ag 5 221] OE 
AO (49 1810 A8 
At (710 17D a7 
A2 O11 16[0 A6 
A3 (412 15D As 
Yoo O13 1410 A4 
SPPO2186 
Pin Configuration 
Pin Names 
A0-A9 Address Input 
RAS Row Address Strobe 
CAS Column Address Strobe 
WE Read/Write Input 
OE Output Enable 
IO1 - 104 Data Input/Output 
Voc Power Supply (+ 5 V) 
Vos Ground (0 V) 
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1M x 4-DRAM 
\f01 1/02 1/03 1/04 
Data In Data Out «— OF 
Buffer Buffer oe 
— q 
WRITE & t f 
CAS —»——d — |4 4 
No.2 Clock [JQ 
Generator {_ 
Column 4 
10 A Address 10 > 
AQ —> Buffers (10) Column 
At —> Decoder 
Al — Refresh [¢— 
A3 —> Controller = fq — 
Sense Ampl. 
A4 > J 1/0 Gating 4 
A5 —> 
Refresh AAS 102 
AB —> Counter (10) one wie 
7 —> LAA 
A 0 . 
A8 —>| > 
Ag Liss Row Row i Memory Array 
10 Address 10 ‘ 1024 
Buffers (10) Decoder : 1024x1024x4 
RAS > No.1 Clock 
Generator V, 
Substrate Bias t— Nec 
Generator Le— V5 
SPBO2185 
Block Diagram 
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80 
1M x 4-DRAM 


Absolute Maximum Ratings 


Operating temperature range 
Storage temperature range... eecesceecceccssseeesesssesescscsescsesesescssscsssuevseavssevessvacesseaees 

Soldering teMPerature oo. ecccceeccnesseceeecseenseseeeensssssssseseenscenscscesssesesseavsnecssscsteveuavaverstaves 
SOMMETING HME... sseceeteeseeeseessensestencnessssesesesesescscsesseccsasssasscsescanscacseseatacscauensenscesecereteres 


Input/Output VONAGE «2. ee ceeeecseneesesenstenseaesaeaesesessssesesesscseseceessseseceusasesacarsesaeenaeeees -1to+7V 
Power Supply voltage .......... vo etaassececeneceeecasececanenaasaaseaessassaeesaeecssssisseseesaeeassecseceraesesene -1to+7V 
Data out current (SNOrt CiTCUIt) ooo ee eee eee cssccesesesenesesessesssesecsussvsvevsssaseceesceersvasasectensnenses 50 mA 


Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent 
damage of the device. Exposure to absolute maximum rating conditions for extended periods 
may affect device reliability. 


DC Characteristics 
Ta = 0 t0 70°C, Veg = OV, Voge = 5 Vt10%, tp =5n8 


Parameter Symbol Limit Values Unit | Test 
min. max. Condition 

Input high voltage Vi 2.4 6.5 vo] 
Input low voltage V, -1.0 0.8 vo] 
Output high voltage (/gyr = — 5 mA) Von 2.4 - vo]? 
Output low voltage (four = 4.2 MA) Vo - 0.4 voi 
Input leakage current, any input Ing -10 10 pA 1? 
(OV <V,, <7, all other input = 0 V) 
Output leakage current Toy -10 10 pA [9 
(DO is disabled, 0 < Vout < Veo) 
Average Voc supply current Teor mA | 23) 

-60 version - 110 

-70 version - 100 

-80 version - 85 
Standby Voc supply current Ioce - 2 mA |- 
(RAS = CAS = V,) 
Average Vcc supply current during RAS-only | Jocs mA |? 
refresh cycles -60 version - 110 

-70 version - 100 

-80 version - 85 
Average Voc supply current during fast page | cca mA | 23) 
mode operation -60 version - 70 

-70 version - | 70 

-80 version - | 60 


Notes see page 107. 
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80 
1Mx 4-DRAM 


DC Characteristics (cont'd) 
Tra = 0 to 70 °C, Veg = OV, Veo = 5 V 410%, p= 5S 


Parameter Symbol Limit Values Unit | Test 
min. max. Condition 

Standby Voc supply current loos - 1 mA | 1) 
(RAS = CAS = Voge - 0.2 V) 
Standby Vcc supply current locos - 200 HA |- 
(RAS = CAS = Voc — 0.2 V) for Low Power 
Version 
Average Voc supply current during loos mA |?) 
CAS before RAS refresh mode ' 

-60 version 1 ' 410 

-70 version - 100 

-80 version - 85 
For Low Power Version only: looz - 300 uA |- 
Battery backup current (average power supply | 
current in battery backup mode): 
(CAS = CAS before RAS cycling or 0.2 V, 
WRITE = Vo - 0.2 Vor0.2V, 
AQ to A10 = Vog - 0.2 V or 0.2 V; 
DI = Veg - 0.2 V or 0.2 V or open, 
tac = 125 US, teas = Cras min = 1 us) 


Notes see page 107. 
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80 


1M x 4-DRAM 
AC Characteristics *) 
Ty = 0 to 70°C; Veg = 5 Vt 10%; fr = 58 
Parameter Symbol Limit Values | Unit 
-60 -70 -80 | 
min max min max min max. | 
Random read or write | tac 110 - 130 - 150 - ns 
time 
Read-write cycle time | taow 165 - 185 - 205 - ns 
Fast page mode tec 45 - 45 - 50 - ns 
cycle time 
Fast page mode tpawc 100 - 100 - 105 - ns 
read/write cycle time | 
Access time from taac - 60 - 70 - 80 ns 
RAS 6) 11) | 
Access time from toac - 20 - 20 - 20 ns 
CAS 6) 11) 
Access time from tan - 30 - 35 - 40 ns 
column address © 14) 
Access time from topa - 40 - 40 - 45 ns 
CAS precharge ® 
CAS to output in touz 0 |— 9) - 0 - ns 
low-Z 9) | 
Output buffer turn-off | tor 0 | 20 0 20 0 20 ns 
delay from CAS ” 
Transition time ty 3 50 '3 50 3 50 ns 
(rise and fall) 
RAS precharge time | tpe 40 - 50 - 60 - ns 
RAS pulse width tras 60 10000 |70 10000 | 80 10000 | ns 
RAS pulse width in trasp 60 200000 | 70 | 200000 | 80 200000 | ns 
fast page mode i 
RAS hold time tes 20 - 20 - 20 - ns 
CAS hold time tos 60 - 70 ia 80 - ns 
CAS pulse width toas 20 10000 | 20 /10000 | 20 10000 [ns 
RAS to CAS tacp 20 40 20 50 20 60 ns 
delay time 1? 
RAS to column taap 15 30 15 135 15 40 ns 
address delay I 
time 12) 


Notes see page 107. 
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80 


1M x 4-DRAM 
AC Characteristics (cont'd)” 
Ty = 0 to 70°C: Veg = 5 V E10 %; $e = SNS 
Parameter Symbol Limit Values Unit 
-60 -70 -80 
min. max. min. max. min. max. 
CAS to RAS tornp 5 - 5 - 10 - ns 
precharge time 
CAS precharge time | fcen 10 - 10 - 10 - ns 
CAS precharge time | tcp 10 - 10 - 10 - ns 
in fast page mode 
Row address setup | fasra ¢) - 0) - 0 - ns 
time 
Row address hold RAH 10 - 10 - 10 - ns 
time 
Column address tasc 0 - 0 - 0 - ns 
setup time 
Column address hold | toay 15 - 15 - 15 - ns 
time 
Column address to tRAL 30 - 35 - 40 - ns 
RAS lead time 
Read command tres 0 - 0 - 0 - ns 
setup time 
Read command hold | tach 0 - 0 - 0 - ns 
time ® 
Read command hold | tary 0 - 0 - 0 - ns 
time ref. to RAS ®) 
Write command hold | twen 10 - 15 - 15 - ns 
time 
Write command hold | twor 50 - 55 - 60 - ns 
time ref. to RAS 
Write command twe 10 - 15 - 16 - ns 
pulse width 
Write command to tawe 20 - 20 - 20 - ns 
RAS lead time 
Write command to tow 20 - 20 - 20 - ns 
CAS lead time 
Data setup time » tos ) - 0) - 9) - ns 
Data hold time ? ton 15 - 15 - 15 - ns 


Notes see page 107. 
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80 


1M x 4-DRAM 
AC Characteristics (cont'd)*) 
Ty, = 0 to 70 °C; Veg = 5 V E10 %: t = Sn 
Parameter Symbol Limit Values Unit 
-60 -70 -80 
min. max. min. max. min. max. 
Refresh period ter - 116 - 16 - 16 ms 
Refresh period Low | free | - 1280 1280 128 = [ms 
Power Version 
Write command twes (4) - (0) - 0 - ns 
setup time 1°) 
CAS to WRITE delay | toyo | 50 - 50 i 50 - ns 
time 1 
RAS to WRITE delay | tawo 90 - 100 - 110 - ns 
time 1 
Column address to tawo 60 - 65 - 170 - ns 
WRITE delay time 1° 
CAS setup time (CBR | tesa 5 - 5 - 5 - ns 
cycle) | 
CAS hold time (CBR J toun 15 ~ 15 - | 15 - ns 
cycle) | 
RAS to CAS tree «| 0 - 0 - 1o - ns 
precharge time | 
CAS precharge time | tcpr 30 - 40 - | 40 - ns 
(CAS before RAS 
counter test cycle) 
Write command twrs 10 - 10 - 10 - ns 
setup time (test mode 
entry) 
Write command hold | twru 10 - 10 - 10 - ns 
time (in test mode 
entry cycle) 
Write to RAS twap 10 - 10 - (10 - ns 
precharge time (CBS | 
cycle) 
Write to RAS hold twey 10 - 10 - ; 10 - ns 
time (CBR cycle) | 
OE command hold torH 20 - 20 _ 20 - ns 
time 
OE acces time toga - 20 - 20 | - 20 ns 


Notes see page 107. 
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1M x 4-DRAM 
AC Characteristics (cont'd)* 
Tp, = 0 to 70 °C: Vog = 5 V E10 %: tf = 58 
Parameter Symbol Limit Values | Unit 
-60 -70 -80 
min max min. max. min. max. 
RAS hold time trou 10 - 10 - 10 - ns 
referenced to OE 
Output buffer turn-off | foez 0 20 0 20 0 20 ns 
delay from OE 
Data to CAS low tozc 0 - (0) - 0 - ns 
delay '4) 
Data to OE low toz0 (6) - 0) - 0 - ns 
delay '4) 
CAS high to data feoo 20 - | 20 - 20 - ns 
delay 1°) 
OE high to data tooo 20 - 20 - 20 - ns 
delay '5) 
CAS hold time after | foecr 20 - 20 - 20 - ns 
CE low 
Notes see page 107. 
Capacitance 
Ty = 0 to 70°C; Veg = 5 V 410 %; f = 1 MHz 
Parameter Symbol Limit Values Unit 
min. max. 
Input capacitance (AO to A9) Cu - 5 pF 
input capacitance (RAS, CAS, WRITE) Cp - 7 pF 
Output capacitance (101 to 104) Co - ‘7 pF 
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80 
1M x 4-DRAM 


Notes for pages 101 to 106: 
1) All voltages are referenced to Vg 
2) Ioc1, Loc3, focg and Jocg depend on cycle rate. 
3) Teer» fecq depend on output loading. 


4) An initial pause of 200 us 1s required after power-up followed by 8 RAS cycles of which at least one cycle has 
{o be a refresh cycle, before proper device operation is achieved. In case of using the internal refresh counter, 
a minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required 


5) Vin (min.) and V,(max.) are reference levels for measuring timing of input signals. Transition times are also 
measured between V,, and ¥,. 


6) Measured with a load equivalent to 2 TTL loads and 100 pF. 


7) Toy (max.), fggz (max.) defines the time at which the output achieves the open-circuit conditions and are not 
referenced to output voltage levels. 


8) Either Zach or fany Must be satisfied for a read cycle. 


9) These parameters are references to the CAS leading edge in early write and to the WRITE leading edge in 
read-write cycles. 


10) twos. fawo : ‘cwo and fawo are not restrictive operating parameters. They are included in the data sheet as 
electrical characteristics only. 
If twos > fwes (min.), the cycle is an early write cycle and data out pin will remain open-circuit (high 
impedance) through the entire cycle: If fawn > fawn (Min.), fewn > fewn (min.) and tawp > fawp (min.), the cycle 
is a read-write cycle and 1/O will contain data read from the selected cell. If neither of the above sets of 
conditions ts satisfred, the candition of I/O (at access time) is indeterminate. 


11) Operation within the taop (max.) limit ensure that fpac (max.) can be met. facp (mMax.) Is specified as a 
reference point only. [f faap is greater than the specified facop (max.) limit, then access time is controlled by 
Teac. 


12) Operation within the fpap (max.) limit ensured that tpac (max.) can be met. trap (max.) Is specified as a 
reference point only. If {gap Is greater than the specified tap (max.) limit, then access time Is controlled by faa . 


13) AC mesurements assume f; = 5 ns 
14) Erther tozc or ozo must be satisfied. 


15) Ether fepp or fopp must be satisfied. 
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HYB 514400BJ/BJL/BT/BTL-60/-70/-80 


1M x 4-DRAM 


Vv 
VO1-V04 !H4 


(Inputs) Vit 


Vv 
1Y/01-/04 OH 


$$ $$ $$$ IRC 
TRAS trp >| 
=a vin 
RAS \ \ 
Mi ) 
ICSH 
—<— IRcp >, trsH a 
| 
IH \ ICAS / , 
CAS oy AA | 
+ 
|_fRAD TRAL | | 
TASR Be tCAn p= 1 t 
id tasc i ASR 
Vv ~| P Se} le } << 
TH Raw 7 Column Row 
AQ-A9 Vi WE Address IN Address 
: | Hl { ‘ ' t 
SS! — | RCH 
TRAH RCS 
Vv or —s~_ [RR = 
IH rt x 
WRITE W A | MK 
Vit | ie IAA 
| | 
; 


\\ 


AV.D—W 


Outputs 
(Outputs) vy 


tozc__ | | Hed 
te 
3 toz0! —<— ope 
I 
| 
i tcac 
a fOFF 
1 ——S me 
' lOEZ I 
ae (CLZ 
HiZ Valid Data Out 
i) 


pe ———————-  fRAC 9 ——__>» 


st ort" 


HiZ — 


Read Cycle 
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SIEMENS 


HYB 514400BJ/BJL/BT/BTL-60/-70/-80 


1M x 4-DRAM 
ene —-- IRC 
<—_—_———-_ tRaS ————__s=, —ecz— ss IRP-— > 
_ a 
RAS IH \ J \ 
Vv; ' \ 
tL pe fs —_____» | | 
we — RCD Se ee — RSH ~ 
1H ~~ tcas =| [* 
oa NN f/f 
IL : |_fRaD | i TRAL | 
' i 
TASR Se ICAH 
tas tASR 
y => =< sO | = 
IH r Row F Column \ R 
AO-A9 WV Address WX Address «WK Address 
Mis 
| ~< p—<.- | ICWL >| 
Tran twes | 
> — | 
__ ‘ie twe 
WRITE Wn WN \\ VW 
' | — twoH 
—< (RWL > 
Mia 
tos > CDH |e 
Vv S| =- 
Vo1-VO4 !H \ 
Valid Data In 
(Inputs) Mi OS la 
Vv 
VYO1-l/04 OH Wiz 
1 
(Outputs) Yo. 
NAN H” or “L 
Write Cycle (Early Write) 
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SIEMENS 


HYB 514400BJ/BJL/BT/BTL-60/-70/-80 


1M x 4-DRAM 


IRC : 
~< —- {RAS — cm| me tre | 
RAS tH \ 
Vit 
me (CS —_____=» 
mec IRCD see — RSH >} pau 
Vv 
1H pe CAS 
CAS, \N f/f 
FRAD TRAL 
ASR tase'| |) MAH ASR 
Vv Se ee 
IH X ; . 
ao-as  \ QObs MK Sata \\ Mes 
1 < tcwL 
TRAH 
= 
WRITE i" 
Mit \\ 
Vin | 
OE 
Vit DW Ace t TK-W 
Stp70 me AT | 
, tozc f 
<= MOEZ 
Vv 1! 
Vo1-YO4 1H 
(Inputs) v, NWwS ' Valid Data IW 
Vv 
V/O1-VO4 OH Hi-Z 
(Outputs) Yo. 
SN 


Write Cycle (OE Controlled Write) 
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80 


1M x 4-DRAM 
trwe | 
RAS) —— /oTRP 
; —_< 
| 
v | 
RAS 1H | ; | | 
Vv, | ‘CSH a | 
IL ' \ i 
~< RCD >= tRsH | > ; 
| ICAS {pe ICRP 


1 
1H ‘ T 
CAS =, | AA f / 


if 
| tran | | 
ee asc)! TASR | 
Vv ae [ASR we | \ f aml ~=_ 
: : 
A0-A9 IH Row Column Row 
ve 3 Address Address / Address 
IL T 
L tawD ICWL : ‘ 
=, trap —< tcwD | nae tRWL | 
| eee IRWD ————>! 
V WP 
IH . 
WRITE y .-W i ‘ 
IL | ; 
| | —_— 44 —— 
i} 
—_ troy ee [=e 10FA —<_— —s~ lorHh ~«— 
Vv \ 

TH : WS 
Ey, WV \ I/ . C(WKW 
' IL . ‘ id 
i =| |loza |~< i | | tps 

| f S| pe 
tozc | | ! | 
| «= | rot f 
Vv | we (DH pe 
IH 3 | : = 
V/O1-04 \ Valid SN 
(Inputs) \, WY YY Data in \ 
IL ' ’ 
! >! tCLZ hs fopp 
DL tQEZ 
Vv _—— 
OH } 
V/O1-l/04 F Data 
(Outputs) Yo , Out 


Read-Write (Read-Modify-Write) Cycle 


Semiconductor Group 111 


MB 4235605 0055316 b10 


1M x 4-DRAM 


HYB 514400BJ/BJL/BT/BTL-60/-70/-80 


SIEMENS 


«1.40 .H. GZ 


y TO, 
ng Me) im 
ried {eed PPh A (syndjng) 
say say HO, POsT-TOML 
a_i =i == 
a = 
wy | Ot | za0y Wim) HOt a0] 4 ova, 
tee | bee Se VO] pe 
Ha} HAO, ado} py 
yp rm | |, - 4 che 
[py ure rE Ta, (smduq) 
Wy - A 
yy Upp Sy, Y) Y} ul Beg %Z a ne HI FO/I-TOA 
oe ee a 4 
Me pzay aaoy zay om 024 ae A 
Fay 1 Mined | in mt me 1 
: A 
WJ YU y Vy Sf a EQ) 
vIO} ! VIO] a vIO] A 
ae IN MY Lede _ se IM] foe <=wy) a aT 
IN: amy} \ amv} r\ amy te GY A ALTA 
HI 
J | A 
1H} r aor l oP : Woy | me amy | Say 
aay ee OS OO ee iu bec GMDY \ 
~—eed amd 94 amd — ~ | J analy 4 
ssauppy > Ssaippy ssaippy ssauppy ssauppy A 
rae YR sis5 JH, = Ve 
ey Sy ee | Scer + < + 
vote 
|e = Tay | 
L/ \ VY svo 
svoq 2r 
me YO 
HS mc 
|e — 
day 
N SVa 


Fast Page Mode Read-Modify-Write Cycle 
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SIEMENS HYB 514400BJ/BJL/BT/BTL-60/-70/-80 


1M x 4-DRAM 
. IRASP | 
| ae ERP pace 
—— =a 7 
RAS sy \ fj \ 
IL F 
| pec fPc 4 —~ec— TRHCP >| 
irc. | 
to -ae| tcp bee | LESH 
| | | teas) | LfCRP 
Vin <lCas| — [CASS ~~ P= 
CAS iy \\ jf / \ 
I | 
te Hl 
| 
TRAH | \ ‘ICAH 
sa | (CAR <= ae ICAH 7 > —< - 
TASR tasc| fasc ' TASR 
Vin ~~ ane eo = ae ASC — 
Row Column Column Column Row 
A0-A9 Vv, SN Addr Address Address Address Address 
IL , a 
| RAD = | | tRCH 
| | IRCH 4 ~ 
! fi 
tecs| eel ~ 
v | | 
——_ TH T . 
WRITE ,, | 
IL | 
a! TRRH Ie 
Le} TAA ae} 
‘tocal<] tOkA ~—<— 
f ; 
— 1H 
OE Vy 
IL : 
tozc tpzc |! tepp 
i >| c 
3 to, _ ' 
Vv a = LODD—<— fopp 
VO1-V/04 TH 
(Inputs) Vib , AN 
1 
tcac " |tOFF 
|< —§ trac >| ~ 
te [OEZ me ae 
tc 74 ; 1OEZ 
Vv ol —_+ _ en 
vo1-/04 OH { Vahd Valid Valid 
(Outputs) Yo. \Data Out Data Out Data Out 


Fast Page Mode Read Cycle 
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HYB 514400BJ/BJL/BT/BTL-60/-70/-80 
SIEMENS 1M x 4-DRAM 


tRAsp 
Vv 
a 1H \ 
RAS Vi 
<— [PC >| 
| mec [CAS micas 
trcD | i 
y <— PR tcp ian 
—__ JH 4 \ 
CAS \ 
Vit f 
(RAH ] 
tase [2m 7 see! CAN am TCAH ~«<} ~< 
Vv ‘se im| = —<-tasc ~~ q 
1H 
_ ow Column Column 
A0-A9 6; NESEY SS \ ( Address \Y Address Address 
} ms— tcwre- 
=~ [RAD He tow >| me TeuL mae IRL 
| twes 
S| [we 
| Let fWCH 
Vie twe 
IL y y 
| 
Vv 
= AW 
INN : 3 
(DH be a IDH pe ae [DH |< 
. fps| | fps fps | 
Vv aga =~ <= a 
VO1-1/04 1H Valid Valid Valid 
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Test Mode 


As the HYB 514400BJ/BJL/BT/BTL is organized internally as 512K x 8-bits, a test mode cycle using 
8:1 compression can be used to improve test time. Note that in the 1M x 4 version the test time is 
reduced by 1/4 for a linear test pattern. 


In a test mode “write” the data from each 1/01 pin is written into eight bits simultaneously (all “1” s 
or all “0” s). The 1/02-1/O4 inputs are not used for writing in test mode. In test mode “read” each /O 
output is used for indicating the test mode result. If the internal eight bits are equal, the I/O would 
indicate a “1”. If they were not equal, the I/O would indicate a “O”.Note that in test mode ,read* I/O1- 
1/03 are always driven to ,ones* i.e. all outputs will be ,,1“s for a test mode ,pass". The WCBR cycle 
(WRITE, CAS before RAS) puts the device into test mode. To exit from test mode, a “CAS before 
RAS refresh”, “RAS only refresh” or “Hidden refresh” can be used. 


Addresses A10R, A10C and AOC are don't care during test mode. 
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